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Tuan 5: Ca sé ky thuat dién t& - vién
thong (Phan 1)

Gioi thiéu

* Linh kién dién te
* Dién t& tvong ty
e Tan sb cao: Dién t& cao tan

* Pién tr sb




Linh kién dién tu

Dién tr& (Resistor)

Tu dién (Capacitor)

Cubn day (Inductor)
Diode

* Transistor

Dién tré&
- Ky hiéu: R
. * Pon vi: Ohm
R =
—

* Linh kién thu dong
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Bién tr&

* Bién tr& |a cac thiét bi cé dién tré thuan cé thé bién déi gia tri dién

tré dwoc theo y mudn.
. * Pon vi: Ohm -

* Linh kién thu dong

Bién tré




Tu dién

Ky hiéu: C

* Pon vi: Fara

Fixed Capacitor

Linh kién thu déng

Lz

Polarized Capacitor Variable Capacitor
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Tu dién
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Tu hoa

u dién la kho chira dién

R1
1 100K
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i tw C1 nap dién
T R2
52 100K
| &% 4
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¢ 1 C1 xa dign Ll
Ding dién nap véa ty ?

n
Tu dién trong mach nap va xa dién
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Tuthuong

EIS
# 42on

Q By oo
BE %
Tu dign la binh chira dién

né lam viec theo 2 qua trinh:

(1) Qué trinh ngp dign
(2) Qua trinh & dién

Khi nap, mic 4p trén tu tang cap
Khi x& mic 4 trong tu giam xufing

c1
4700F

Tu dién

* Tu hoa: Gia tri dién dung cta tu hoa dwoc ghi trwc tiép trén than tu

* Tugidy, tu gém:

- —
—

"

C=10x10 pF

* LAy hai chir sé dAu nhan véi 10Msothir3) v =1
* Vidu tu gbm ghi 474K nghia la Umax = 50V
Gia tri =47 x 104 = 470000 p (Lay don vj la pico Fara) Anh 6 bin quyln - Viah
=470 n Fara = 0,47 pF
* Chir K hodc J & cubi la chi sai s6 5% hay 10% cuia tu dién. C:?{-)OI:#F
= C6 mot cach ghi tri sb khac 1a ghi lai gia tri va 14y don vi la MicroFara.
Umax = 100V

Anh o6 ban quybpg Vinh




Tu dién

* Bat ké tu dién nao ciing dwoc ghi tri s dién ap ngay sau gia tri
dién dung, day chinh la gia tri dién ap cwc dai ma tu chiu dworc,
qua dién ap nay tu sé bi né.

* Khi Iép tu vao trong mot mach dién co diép ap la U thi bao gio tu
dién cling co gia tri dién ap cwc dai cao gap khoang 1,4xU.

* Vidu mach 12V phai lap tu 16V, mach 24V phai I&p tu 35V, v.v.

Cubdn cam

* Cudn cam (hay cudn ttr, cudn ttr cam) la mét loai !inh kién dién tor
thu déng tao tr mot day dan dién véi vai vong quan, sinh ra tir
trwong khi cé dong dién chay qua.

* Bon vi: Henry

* Ky hiéu: L LYY Y

L




Cubn cam

Ky hiéu ]
Cudn day I6i sat 1y

e

Ky higu
cudn déy 161 khdng khi

@

Cu@n day Cugn day
quén hé quén th éng

Ky higu
Cuén day chinh dugc

=

Cuén déy 16 déng

L6i 54t bui

$é

Ky hiéu va hinh dang céac cudn day

Trén I (Ballast)

Pen LED

 LED (viét tat cta Light Emitting Diode, cé nghia Ia diét phat quang)
la cac dibt cé kha nang phat ra anh sang hay tia héng ngoai, tir
ngoai. Cling gibng nhw diét, LED duwoc cau tao tir mot khéi ban
dan loai p ghép v&i mot khéi ban dan loai n.

Ip (mA) GaAs{:iﬁ GaAsP vang
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LED = i
A 2. ¢ R AR
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g F1 o152 3V (walt)
Phén cuc Pic tuyén
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Diode

Mguén cip dang cho Led
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Diode

36 Ohm Resistor

Current Limiting
Resistor

+ S5mm LED Diode
£

Battery or other N )
Voltage Source
©
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Led 7 doan

chan 3,8 ndi vdi ngudn Sv

Chung arc Am

turong tr vdi cac chan
Digital, chan 3,8 ndi cuc
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Transistor

* Transistor duwgc str dung nhw mét phan tir khuéch dai hoac mot

khéa dién tlr déng/ngat mach.

* Transistor Ia thanh phén co ban )géy dwng nén cAu trdc mach &
may tinh dién t&r va tat ca cac thiét bj dién tir hién dai khac.

* Transistor la mét loai linh kién ban dan chi dong.

Transistor

PNP Transistor NPN Transistor NPN PNP
Emitter Collector Emitter Collector
P|N|P N|P [N
che che
BEBe  Bewus
8
pess a)._Physical Construction Base
NPN PNP
E c E c [ 1]
l 1 ebc ehc
B b). Twodiods Analogy B 2N 3904 2N 3906
2N 2222
o Vee = - Ves =
E 1 e e B e NPN PNP
- =8 : [ ]
\ Vel .
Via Is Vee Ves Is Ve
~ b+ —_— ech ech
B+ + B - BC639 BC 640

c). Circuit Symbds

NPN
04 ??
e
o %

BD 139
BD 679 (darlington)

* it
4

e,

A\
b
E b

BD 140

24
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Transistor

Transistor
1
I 1

—L— ——
UJT [ NPN JR PNP |
I_I_I
JFET

P\ 5 D
BJT JFET G MOSFET =
E s

Transistor

O +Vce

Signal
Output

Re= 290k0

Mach khuéch dai (két hop transistor, R, C)

Mach tao dao déng (két hop OPAMP, R, C)s

13



Transistor

& 1
22 RC2N

fr

f=6skHz=- 1 -
2nf( 2x3 ) xR x1.0nF

Ay=29 6.5kHz 1

3) % 6500 % 1x10

;= 9995Q or 10kQ

R

=_F =20

Mach tao dao dong

(Két hop OPAMP, R, C)

SRy = AyxR = 29x10kQ = 290kQ ,

Cac loai linh kién

L
= L

TN
& Qg\';\'s“‘!wl
s
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Cac loai linh kién

* Linh kién mach twong tw (Mach khuéch dai thuat toan OPAMP)

. * Linh kién mach s6 (74LSxx, 54LSxx, V.v.)
* Vi diéu khién (PIC, Atmel — Arduino, 89C51, v.v.)

* Linh kién coéng suat (Opto, ro-le, DIAC, TRIAC, v.v.)
* Linh kién chuyén ddi tin hiéu twong tw - sé (ADC), sb - twong tw

(DAC)
* Linh kién cao tan

OPAMP

* OPAMP |a mach khuéch dai thuat toan (Operation Amplifier)

. * Linh kién tiéu biéu: OPAMP 741

° L'J’ng dung: Khuéch dai tin hiéu, tinh toan, mach loc, mach so sanh,

V.V.

v supply+

Vins 0——

7411C PIN CONFIGURATION
MiNiDIP 10PN

Vin- o——

Vsupply-

15



Tout = | ma
l 10K
5 R2
lin= 1ma output = 10 Volts
e e

1K
R1 =
Input = 1Volt 1450 {

Mach khuéch dai khéng dao dau

Mach so sanh

31

Voltage Comparator ” Non-Inverting Amplifier ” Inverting Amplifier |
Vs+
Vin Vout
—2 Vin
V1 Vout : Vout
V2 R1 2
=3 R1 R2 —
Vout=J Vst V1>V2 Vout = Vin * (1 + R2) Vout = -Vin * (R2)
Vs- V1<V2 R1 R1
Voltage Follower ” Inverting Summing Amplifier “ Differential Amplifier
Vi R1 R2
Vin Vout
Vout
Vout = Vin V2
R3 R4 =
V°”t='Rf.[\ﬂ+“'+.\£1] Vout= (1 +R2)(_R4__)*V2-[R2]* V!
R1 Rn [1 ﬁ] R3+R4] rﬁ]
IfR1=R3 and R2=R4 Then
Differentiator Amplifier Integrator Amplifier

v:-m:[a_z]cvz-vn

R1
’-’V\/\/—P|>__|£ut
32




Linh kién mach s6

* Cdng logic 1a mach dién thwc hién mét phép toan logic

* Cac cdng Logic: AND, OR, NOT, XOR

* C6 2 mirc: mirc 0/thap (0V), mire 1/cao (dién thé cung cép)
¢ Linh kién 74LSxx

* Mach so sanh, cong/trir, giai ma, da hop, giai da hop, v.v.

* Mach vi diéu khién, vi xt ly

33

Linh kién mach sb

Name Graphical Symbol Ly Truth Table Name Graphical Symbol ooy Truth Table
AB|F A B E.
A F=A+B 00 |0 A 00 |1
AND i _D— F el o1fo NAND i :DD_ F F=AF o112
F AB 10]0 10 1
11 1 2.3 0
AB|F AB|F
A 0o |o A 001
OR :))—F F=A+B o121 NOR :[)-a_] F=A+H o1fo
B 101 B 100
1 1 110
A B ‘E:_.
F=& AlE A a.olo
NOT A _Do_ F & 0 XOR D— F F=A®B 011
F=A" 1lo B 101
1110

34




Linh kién mach s6

A

Cin

B0 = e
L

Mach cdng diing céng logic

Bin : ﬂD O

Bout

Mach trir diing céng logic

Linh kién mach s

(][ cu |

(ALU |

1'HH!I". Memory Unit
ROM | RAM |

£
e STORAGE

Central Processing Unit

OUTPUT

36
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O

Linh kién mach s

Linh kién sb vé DIP

57

Nguon dién

Nguén dién xoay chiéu (AC)

Nguén dién 1 chiéu (DC)

Céc linh kién cha yéu dung ngudn dién 1 chiéu

Bién dbi tlr ngudn dién xoay chiéu thanh ngudn dién 1 chiéu

Cau héi: Ngudn tir USB 1a nguén xoay chiéu hay 1 chiéu ?

38
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Mach ngudn

Vysinwt
N Ve VS
Dién xoay chidn W \/\ Lout
—
0 —
- &
Bién xoay Bién thé Chinh ru Tuloc ICnép Vour | T8DC
chiéu AC
o] —
N‘ A /\f
VOI(T
Dién 1 chidu DC
L »
39
1
Mach nguodn
= g
Bién 1N4007 Llng:lgg Ic
A Diocdes
thé 7805
L. .| 1]
230V, 50Hz %‘Hg [c P
AC el L
2 5V DC
Diode cil, c2
0-9v cau FRATOUF ——001uF 2 porr TS
28 chinh lwvu

40
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Mach ngudn

Linh kién:

Bién thé: 1,

LM7805: 1,

Diode 1N4007: 4

Tu dién: 1000uFx1, 100uFx1
bén Led: 1

bién tré 1KQ: 1

Pau cdm: 2 chan x 2, 10 chan x 1

41

St dung Test Board

42
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St dung Test Board

Hay con goi la Bread Board/Project
Board. | 33232322393993332029| 5

it
G

0000000000000 VO000000
IO-OOOOOOOOOOOOOOOOOOOI

Budng ké mau do (a,d) : dong dién sé
di va noi nhau theo chiéu ngang.

DPuwong ké mau xanh dwong (b,c) : |
dong dién sé di va noi nhau theo chiéu
doc.

Cackhuvyca-b-c-d: mbiving
déu tach biét, dong dién & vung nao
thi chi vung do coé.

C

43

St dung Test Board
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St dung Test Board

Ung dung
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